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(54) ENGINE CONTROL DEVICE FOR CONSTRUCTION MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an engine 
control device for a construction machine, allowing the 
well responsive increase of an engine rotating speed 
with auto accel control at starting operation, the smooth 
increase of an engine rotating speed from an idling 
speed to a rotating speed as instructed at finishing auto 
idle control and less fuel consumption and noise 
generation right after non- operation of an actuator. 
SOLUTION: A allowably decreased rotating speed ANaj 
for auto accel control is calculated by inputting an engine 
rotating speed Nr to an auto accel allowably decreased 
rotating speed computation part 1 5d of a controller 1 5, 
and a corrected rotating speed for auto accel control is 
found by selecting a minimum value for the corrected 

rotating speed calculated from operating pilot pressure by computation parts 15b, 15c, so that 
a target rotating speed for auto accel control is prohibited from being lower than the minimum 
target rotating speed Namin as preset. A final target rotating speed is determined by selecting 
the minimum values for the target rotating speed for auto accel control and the target rotating 
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speed for auto idle control, so that both controls are permitted at the same time. 
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#f5c, 5 gl*«tt3SB3 GOVkfaUav hSS4 
0, 4 1 frt><Dmft'UUy hEBKC. BKD&l/BOD. BOUir 

^ y . aiMKi# 5 d . 5 f &tf aE*«j»i# 5 e i*»ft 
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8l3 70»tt/WP7h8i4 2, 4 3^5>(D»ft/< 
< D*y hEARC.ARD&tfSW1,SW2lcJ: y . ;Ti*fll$P# 5 h 

AU2lzj:y. **t-P*i«y*il»f**ti«>o 

[00 5 2] «tt/WP'>hSl3 8-4 4lt -t+ff 
*U 1 *t<D/W D y h# (3tE#) 38a, 38b-4 
4a. 44b^L, »^WP^M3 8, 3 9. 
4 4li-t*X-e*lMl-akff / <y;U3 8 c. 3 9 c. 44 c 
t*U »f*/WD* KSM4 0. 4 1 l*El::Ail0)il 
j^/N-4 0c^L 4 i^/WP7h8l4 2 l 43 
I^Ml^^ilCD^^U/N-4 2 c ftltt>l)o fitt^ 
;U3 8c. 3 9 c. 4 4cStf»ft^-4 0c, 4 2 

[0 0 5 3] gEfc. »tt/WP7h8l3 8-4 4<Dft 

/W p ^ h^ajffl^^-oiciiv-v h;u#6 i~67/)< 

;U#6 8. 6 9. 1 2 0~ 1 2 3jfr<«llttlCtjMJI**U 
vthJl/#6 2, 63. 64. 65. 68. 69. 12 
1IUyii^WP7hgl3 8. 40. 4 1. 42CD 

«(*/Wp^ hli(DSSEE^^;ttGE7K>^1 OMMW/W 
□ 7hE (lUT. tK>^1 P'V hE£l^5) P 

Lit LTttii3**U vvhil/#6 1, 6 4. 6 5. 6 
6. 6 7. 6 9. 1 2 0. 1 2 2. 1 2 3\Z<£ y 
-(P7h8l3 9, 4 1. 4 2. 4 3. 4 4(DS^/W 
p ? hE0>**IE*Jb<jfta7t?>^2a)tiJW/«-f hE 
(KIT. t#>Z?2UW'Uu y hE£l>5) PL2£LT 

[0054] 3ztz* h;u#6 1 ir^yjfft/WP'v 

hg!3 8<7)j£fr^-$ 5 6 lC»r P-V 
(JUT* ^7iSft/WP^hEt^5) PTia<&aj£ 
*U VV HU#6 2|Z^ kjttff/W P^ h£S3 9(0^ 
*t^-£ 5 0i:>P}t^g^/WP7 hE (iUT, j£fr2 

6 6IZJ: yti^/WD7 3C7)te[9]^E — 5 3 |Z 

»t4/WP-; hE (JilT. ttBKft/W KE<hl> 

[0055] iai icRy, mtotiki oiix-f — 4f;ux> 

pg^r^M 1 2iiffij^i^m : ? L ^/<^3.- ^ h-efcy % p> 

[0056] «»«»aiBi 2otf/^i»a)? -r ? 

j»r 6 * -5 tett«C2 #/ <tMINttt fe o T £ J: I*. 



[0 0 5 7] Jsl±0)<fe5ft;aEIE«i»«lz**i8(D*— 
[0 0 5 8] B1 X>v>frjft>g©|£x>v> 

> 1 oo>sflit5]iEiis*fi^-r^x>^>3 >hn-;^ 

-f^i/20JSL, x>v>zi > hP— ;uy-f-V;u2 o 
^}i^ii-^i*mE-e4^^n=3 > hP-7 1 5icA^)* 
H'&o x>v>zi > kp- )W<< -V;u2 oii. ^-^u— 

fey. c:a>afli(s]in»Nri*-fla:iciim«asij-eii^. & 

[0 0 5 9] &tz. x>^>»|fflK«l*^— K;W 

-So ^-KX-f 2 2liOFFiiIi:3O0ONiii 
££*rU iKDONM-Clit-hT-f KJ^^ii 

m2<DONtt«Ti**— h7**;u*JW*a« 

[OO 6 0] lEI-s x>v?>»J^SI*. ;SE^>^ 
1. 2(Di±a4E*PD1, PD2$«Ui-r-6E*-b>-9— 7 
5. 7 6 £*-r£<h#lc. U4|-^-Tcfc5lc. ;ftE*> 
:/l. 2<D»J»/WP^ hEPLI. PL2£&fciir£E2l 
7 3, 7 4d:, 7-A^70Ki^/WP7h 
EPAC*ttttl-r6E*-b>-9— 7 7 ^-A±lf«ft 
/Uay hEPBU^^f 6E*J-te>t>— 7 8 <t . ttS) 

»ft/WD7 hEPws$^ai-r^E^^>^~7 9^. 
SftiSft/UD^ hEPTisaai-r*E*i-b>-9— 8 

Ot. jtfT2»ff/<-< P-> hEPT2*ttd5-r*E*-b> 
8U^tL, d ft p> hP — 7 1 5lr 

A*)£ftSo 

[006 1] P> HP-7 1 5C0fflS«*B*ia5atfia 
6IC7F-T o 

[0062] 3>hO-7l 5 li, mSlZ^-fJllsisls 

smmmm&tti 5 a . r^^x-s^d^x 

J:*x>i;>fl|jEElK»;H*»i 5 c. x>v>>gfc[o] 
IS*lZcfc*^-hr^4riUlt»*ISlK*aii:»i 5d. 

s/bffls«aj 1 5 e % h7 j >iz)\,#mmvi7><< 

SU1 5 f . MJtSfii 5 g t. meizTfiTi-- vt4 K;u 
0*E»55^aii 5 x>v?>«*Elte»l9[S«i 5 
i . t-h7-< K;uM«PBK*iJ»«p I5j,*-h7-f 

K;u#jt»««^-r ^7^«i 5 k, */hfiia«aii 5mro 

[0 0 6 3] H5|cfci*T. x>v>gfl|[allE»;1lltSil 
isaii. x>v>p> hP— ;u^r-f-v;u2 ocDfi^ft 
-^r* (BE) £A*u yicietturfci-r 
-^;uc#RaaF^. -5-a><t#o>mEicn6i:/rx>i;>a 
flilHite»Nr$itjt-r^ 0 yeya>^— 30u=i*. ie 



(7) 



ftM 20O1-90574 



E^a»EHEKNrO)IH«A<iaSSnT^*. 
[0 0 6 4] X>^>ffljEIIHB»;**»1 5 b I*. 
:7i*WP/Wp^ hEPLK ?K>^2«I1W/Wp^ KE 
PL2. jtfflft^WPv hEPTK jfeff2|ift/WP 
«vh-EPT2. ^-AJilf»^WPv httPBU. T-A 
^0 K»tt/WQ7 hEPAC. ttBH»f^/W P-y hE 
PSW<B««-J|£A*jU C4iS>*UI3E11LT**t- 

x>i/>ffliEI5Hn»ANaa-ANag$8tJCr*o 
1 *iJW/Wp^ hEPL1&tf#>:/2*W/W p -V hE 
PL2I*. j£fTl&tf2, A±lf. T — 1**? 7«)h\ 
»^/WP7hEPT1, PT2. PBU. PAC, P 

swjan<7>»ff/W p*> hES^*Lr«as-r-5ta>r-* 
& 0 ::t\ x>v>ffiiEl5ite«3t*SBi 5 bl*«f*-r 

(Utt/HP-y hECDSMb) lc»-r*x>v>Hj|B»o 

H-?ncD7^^a.x->-^<7)®jf^^^^^Qi*L. 8H*/W 
p hJEA<K< *4lctttx«iElaHE»*</h* < 5 

[OO 6 5] x>$*>»jEElKft3IJMIM 5 cli. E* 
t>^-7 5, 7 6^^>C0;SE^>^1 . 2(D&£thE.tl 
PD1, PD2(7)<l^§-£A*lU Ctt£ > 'J ictBtg LTfc 
l)f-^U:#i$^, ^<D<t ^(D&ttmE^lEi:*: 
x>v>*$IE®*E&ANah. A Nai £tt»-f £<, 
V. x>*;>»jEBIe*3I«»1 5 c I*. T^zlX- 

* m^coig^iz^-r * x > e; >m*»o&it £ * m u . 

< &4Ufitl^lliElHllEf»^* < ^^^5lC7K>^q±tH 
Et«iEEIlE»ta)l!8ffiA<»S*nTLx-6 0 
[0 0 6 6] h7^-b;HtSXSlE»;*ltffll 5d 
I*. x>s;>@«[5]te»;H*»1 5atltI^nf:X> 
v>S«®lc»Nr*A*L. ^ 'J icfgttLT 

fc*T— ^MC#BB£-fet- x ^C0<h^(7)x>v>@«(H]$E 
SfNrlzj^Cfc^-- hT^-b;u*]fflia>»S*lHllK»A Na 

£ 9 icfflHt-afcyND t cor-fe y , > ^e y cd^t— ^ju: 
I*. H7lc^-rcfe5tex>i;>BaiiaiKttNrtW*3« 
EHE»ANaj^0)H«*<l9:fi*tiTl^4 (&i£) . 
[0 0 6 7] fMHMKffll 5 eli. SUtftl 5 b. 1 
5 c, 1 5 dT*It*L/iffljE@lE»A^S»[aiE»a) 



[0 0 6 8] \*T<7-b)\,PmmiR*<< y^fflM 5 f 
^-KX^f^f 2 2^l2(DON(iil7b^3(DON 

#) I3 0NLT»/Mia«»1 5 e<Z>jgtRfig£M£Sii 1 
5 glCtli^r^o 

[0 0 6 9] xgfln 5 gli. x>v>saii5HE»;i5j|: 
951 5 a-df*Lfcx>y>l«B|(KaNrA^6«Ktt 
1 5 gO>fcBrt£J**U ^E- KX-< ^^2 2A<t-h7 

Bifii]iE»£irffi*ra. 

[0070] t- h7tiz)i,vt®mmmm% 
an 5 dcDEi7ic5r-rs*i!iiflR(3ot%r»wr*o 

[0 0 7 1 ] (237 izfcUT. NaminA^^KSLfc^"— 

^Mj^li^OOOrprntfey, x>i;>aiEisite» 
StXflSl 5 b. 1 5 clZ|5^5FH^S^:CDffiIE0$E^I* 
013.124 0 0 r pmtrfey. C(Di§#. flfc/J* S41ls]fsJ& 
Naminl*#|;L[2l 6 00 r pmtr&y. ®*:<DI*§M[h] 
lEi»l*«iEIIllE»i:HC4 O O r pm-C£>6o fit, 
X>v>g«[5ltE»Nr/)<2 O O 0 r pmTM*i*S»lsl 
*E&A Najl£J5:*:(D4 OOrpm (ANaj=400 rp 
m) r*&y, X>^>|S0$E»Nr^2OOOrpm 
^£S'h@«[s]*E& 1 6 O O r pm£-ei£T-r£f::tf£l> 
ANajl*/|vS<fty. x>y>aaiBHg*Nr*<1 60 
O r pmT*ANaj=0|r^^<fc5lCX>^>S«[EltE^ 
Nrt»»»SlE»ANajt(DllB«^»S**iri^*o 
[0 0 7 2] H8icx>^> 1 o<z>x>v>>[5)fE- h;u 

^i#ttB*^*ro x>^> i o(D&*aj*i h;u^i* 1 6 

00 r pmttifi-efcy. 7t— hT^4z;U*]ffll(7>S/hSS 
[°]*E&Naniinl*-£*<D 1 6 O O r pm, o*y h;U^7 
ifttt<D0*EW-Sffi*;KTt*4o Cttl2, x>v>(5ie 

&co^bi::*tt-&ds*) h;i,^<7)gS^b^/jN^iN/r^. 
h 7 -t ;u^j^i(7) x > v > ux tK > a < <p ^, /»% 

[0 0 7 3] w(0<*:5lcxi/v?>BailHltn»Nri:i^ 
aEHEfcANaji^HaSKftric^ir^y, x>^ 
>3>hP-^^U2 2-eJB^a?-ti4BaiIaHE»N 
rA<^— KT<;iz;U»|ffll<0»/hBttllHllE»Namin (1 6 

oorpm) *yt,«^t*ii. ^^v>mmmmm 
ian5b, 1 5 c-ctm*tifc»jEHettA^- hr 

^-b;u»83BlHH£»3IK«S i 5 d T?tt** ftfcit&atia 

S/hgffllIsllE»Namin ( 1 6 O O r pm) ^TIHl^>^^L^ 
«k5l=64. x2/S/>MjEHI£ftmrail 5 b, 

1 5 cT?tt**Hfc»iEI3lK*^*#<<c4<Dli/1?>^ 
ttffiE*4tM**tt/W P KEXI*?K>^«IW/W P 
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fc&Omm (1 6 00 r pm) ICft^C £ |C & *>) 7 0 
fii-^ SE®!)flfiteB#<7) h r $ -fe JU1M»<0 x > i; > 

[0 0 7 4] B6l::Ry . h7>r K;HsHE»ESffl5 

co*- h7-< KjMsUsHli. ma\Z7r.r^o\z. it— h 
T^-tr;u^]^CDg/jN@^[5lte^Namin (1 6 0O r p 
m) <£ y ^M&I^IeSL 1 2 0 0 r pmT?fc£o 

[0 0 7 5] x>v>^*[g)}E»|£^an 5 i (Cl*. it 

[0076] t-hT-f K;U»ISPil«*iJSl|ffl1 5 j I*. 

■c&y, Ttz<Dikti- (a) - (d) k 

[0 0 7 7] (a) tK>:71 ffl»/WQ*;/ KEPL1*<« 

tt«ft»JB«cfey^*<. (b) 7te>^2«»/W 

hBEPL2/i<«ff*JS»Sffl[cfey'b*<. fro (c) 
^E— KX-f ^2 2*<m 1 (DONM^30)ON{ii 
\zfot>)*- V7 4 K;u*tJW*aRLTfcy > fro (d) 
Jl!B (a) . (b) . (c) (Dfttt^SiLt- £(7>B$ 

[0 0 7 8] t-h7-f K;H!l«iaiRX-f 5 k 

it. *-v7 4 F^mmmmm® 1 5 j -tr*- hr-r 
K^iaf&lkKSffi 5 hizas^ttfcTh— h7-f K;u*»j 

®KD@tfH]*E& 2 00 r pm) 

[007 9] S/MiSttA 1 5 mli@ 5 (DMJtSJ 1 5 g 

CD £ * S fllsll&ft £ h 7 -f KJUMMSIRX 4 v 
1 5 k coding »SlE!»(0«'htta«* L. StSSflUsI 
In&^lTSo cmc<fcy^-K>W^2 2A<»30)O 
Ne«irfcy^--hr-f KiHHWtt- h7<7-tz;ufl|ffl) 

- h7^-b;u*Jt»0)Ba[sHK»i:^— K7-Y K;HMW<& 

[0 0 8 0] ia±0)cfc5lc»fiELfcx>v>*|ffl»3Sa(D 

[00 8 1 ] IU9!:fcLNt, ±SI*»flfa«3 5. 3 
6, 3 7^b(J)S^UD>> (tK>^1. 2$ffl/\° 

-fP'VhEPLI. PL2) 0B*IB«tftt*y, «E7* 
^ zl x - * co f# EE7 0 ? =l x- * tf>t§ft $ * 
;d&Ix7^f 1 3.x-^(Dfi^^Bac0^^b^^LTU^^o 2 
ISBoXDl*^— K;W ^2 2fr35i (DONiiSlcfcy 
h 7* K;HHP*l«Ltl^fc #<&±fS:CD&ft/* 

ibT'fcys 3&B<D<2)\t*— KX-< ^2 2 !d^20O 
NttMlzfcy*- h7**;WMW£iIRLTl*4i:#<& 



»a>»pjiMS6<b-e*y. 481^1^- kx< ^2 

2/)<m3(7)ON^Slzfey^-~ h7^ KiU«WPfc3t— h 

4uv hso>Kibic»icL/=A«s«igiiBjRka)B»mnc 
lbT-£>£ 0 

[0 0 8 2] ^-KX^^f 2 2QFF85 
— Kx-f ^2 2 frig 10OF Fiig|::&£££!i % 
h7£irn>*«WiSlRx-f *v^SP 1 5 f fro f Ftfc 
y. x>i/>S«Qlstt3llHBl 5 a-e«t*L*:B«lsl 
$E3»NrA<a«gpi 5 g(Ddi*tte*. t-h7 
•< K;HMWaR»iJSiJ«i 5 j (c) frf££i±^\ 

h7-r Kju*iwas?x>r •v^fflj 1 5 kiix>e;>g 
*mmtsij£&i 1 5 i a>Hi**a«LTi^fc«>. 

SRI 5 gCDtt^frg/JMSiMiRSM 5 mCDaj*)<>=£:6o BP 
*>* x>i/>B«Ste»Nr/»<-t(7)^*«k«aaisHE» 

[0 0 8 3] t-h7-f KjkMMIIgig 
^E— KX-< »V^2 2*<M 1 <DON&W\Z&m-—t-7'< 

<7-tz;Uft]Wg#*X'1' ^^-« 15f^OF F-C^tJ % X > 
^>B«0lE»aK«i 5 at?»t*L^B«IsHK»Nr 

(D&ft (a) , (b) . (d) ^*3t-r4i:. t-K7 

4 K>u$«a«x -r ^« 1 5 k i*^— h 7 ^ k;uih]Ic 

»59:Sgi5 1 5 hVlSi&Ztltz*- V7 4 K^$jM§« 
©IeIBc 1 2 00 r pm) ^S^f^o c:t% 

a«ft«B»0!)x>^>l»E|£ttNrtt*— h7-< KVU 
*J^lCD@«[HltEia ( 1 2 0 0 r pm) £ y 35 < l£5£ £ *t 
tt^o Z(Dtztb. (a) . (b) . (d) tff&tL 

Lftl^BBf*. -tlBtW«. »Jtffl1 5 gC0aj^)A<«/Ml 

5mo>aj*i:fty. s^sai5it5»iix>i;> 
EmmmNrtu&o -75. (a) , <b) , 
(d) tfimsL-tzt* *- b7<< Vfrmwmvi^ 
5 k<Dtb*/)<&'HS^tR$ji 1 5m<7)ai^i<t^y % a 

[00 8 4] -^jtlt, x>v>@«[5]$E&NrA<2 
000 r pmT'fo'Sli^. g HUH left I* B) 90(D ^ 
^I^SIbf^o 

[0 0 8 5] (1) mft'U P *V hli^^;KCjloT^ 

o*yaaET^^iX-^»f¥B»ii, ^jsspi 

5 j O&ft- (a) (b) A<fittiL*t^fctf>. ft/hffi 

s^siJi 5m(Dm^i*iaKa5i 5 g a>ai*fc«:y. »*i 

SffllIsH5»liX>i;>g«|[Q]te»Nr<D2 0 0 0 r pm 
[0086] (2) »ft/UP7hEWTLtt, m 

fMms*Bfltj:y«<tt6tt^nBtt»ii«»i 5 j <d*^ 
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(a) &tf (b) tff£±Li±T. titzmW'Uoy hGEA< 
li^J^^i 5 j (D&ft (d) *</££Lfcl> 0 ^(Dtz&h* 

>v>g*8[°]*E&NrCD2 0 O 0 r pm^^J, tti* 

[0087] o) f*f^/WD^ h\±tfmttmi£&mm 

(Dlkft (a) , (b) . (d) h<f$.±L-?Z>tzth. E'hffi 

[0 0 8 8] (4) ||^/Wn-v hE)&<0lcfty. 7^7 
fai-^A<IWft<DHtt, ^**g*I[°]$E&let*-- h7 

"f K;i/[§liE» ( 1 2 O O r pm) [CftfctU X>v>[5] 

[0 0 8 9] (5) 1^\VP7 hE^i*)±A<or 

¥'JS«1 5 j 0>3H+ (a) . (b) . (d) *<fit5tL« 
IfS/rtf). »*Sa®tBl»r*^— h7>f KibSfEtt (1 
2 00 rpm) l=«fc*U X>i?>[5J$E»li^— h7-< 

[00 9 0] (6) »ft/WP-yhEA<Ii:±BL, 
ft«3e*BH < feyK<ft4t % fy^aP 1 5 j (D$k¥t 
(a) jslU (b) Lfc< &&tztb % StfKM 5 g 

te»l*I>V>B«@lE»Nra>2 O O O r pm<t^ 

So zotztb. x>s;>ia)|E»i*aiitiz±»L2 00 0 

r pm|-*W£;KSo 

[0091] jj^ h7^iz;u»JWgjW» 

^£ — KX-f ^2 2/)<m2(7)ON^MIZfcy^— hT<7 

*;ufrjft)£^LT^Si:£l;*. h7?-tz;ufr]ftP3H 
«*-f y^ftU 5 fl±ONfc«:y % x>i/>a«lsHn» 
akXffl 5 ar-«-»LfcB«ElE»Nr^c>fk/J>flia« 
SlM5e(0ttJ*K 0*y*— hT^4z;U*lffl)(7)^iE[aHE 
^(;HSa5l5b. 15 c. 1 5 d-CttJtLfcWIIElattn 
R&^MMBIiKOi/M) tMffLfett^XIKtf i 
5 gT?^-K7^-b;u*ijffl)C0g«l(al*E»i: LT3t»i**x 
So K7*f h^U*]»jgtR*iJSi|» 1 5 j tfl*jfe 

14 (c) awasn*-**, *-b7*f K;u»i»a«x-r ^ 

an 5 kl*x>i/>»*:EHK»»S»i 5 i cDt±i^$-iM 
iRL-c^s/"-^ 5 g<DttS*A<*/hfilB«»1 

em (x>i/>s«iaiE»Nr^b^-h7^-t2^jj» 

[0092] -flilt, X>i/>aaHH£»NrS2 
000 r pm|l»SLfc»d. «*I§«[e]*e»I*12)9© 

[0 0 9 3] (1) Mff/Wn? hEft<7JUUt£-3Tl* 



MiEiaisikaijm 1 sb. 15 c-citn:^HSffiiE[Hi$E 

SliOT'fcy, h7^-b;Ht»3*EllKa;H»» 1 5 
d-CltJI**l*«F8*lHHE»(d:4 O O r pm-Cfc«fctf> 

ftJ£>ttiiE[e]*E8l<»: LTOA<»R**u **«15g-eft 

l^fHW- hT^4z;u^j^)(DBaii]» E »(ix>i;>@ 

»[h]*e&CD2 00 0 r pmtft*. Z<Dtzth. 
[U$Ea(* j e<DX>v>g«[5l$E»<7)2 O 0 O r pm£fc 
y. x>v?>1 0l*Cttlz(BCfcHIS»4:<t4*9«H» 

£;HSo 

[00 9 4] (2) Btt/UP7hEA<ftTt4^ * 

©«Tir«orx>e;>»iEiai£a3i*«i 5 b. 15 
e»f*»8»niE»a) 4 o o r P mjaTT?fc4fctf). m 

'Mi»«Sl 5 eT?l*aK«iElHHB»A<a«?**t«lt. 
S*- hT^iz;uiM»a>a«EHn»ii»'>-r*o 

[OO 9 5] (3) P UEtfOUlfcy % T<7 

^a.x-^*<*«f^Uft4i:. h79*;MH1ipa>ttl 
IEEIeS*!***^ 4 0 0 r pmtftl), i^*® 15gt' 

ttS^tiS*— KT^-b^MWcDBailsiettl* 1 6 00 

r pmt^f:^ »*ieflUs]*E»* 1 6 O O r pm^ 

[0 0 9 6] (4) fcLSL T^^zlX— »a>#Mifta>m 

lifi»B«IaI*E»l* 1 6 O O r pmdftfctu X> v> 

[0 0 9 7] (5) mfaUny hK.t)<±L*>±tfZ>t. 
^(Dlt^±^yir^crx>i;>«iE0«E«;16«fflJl 5 
b. 1 5 c<D^iiE0*E«fe/)<i«'>L. CCDffiiEElEacDM 
'>l^iJ?i:r»Jt«1 5 gT'Stm^tLS^-- hT^-tr^UM 

[0 0 9 8] (6) mfaUoy hl£/)<^;urlt^±7!)< 
St. HT^-b;u»IWa)ffljEElE»«*0i:3Sy. » 
Wgni 5 gt1tl**i*t- h7^-b;U*IW<7)B«[Hl*E 

l&l*X>i;>g|i[2]*E!»C0 2 0 0 O r pmtftifcft, 
S»@ttllHE»t2 0 00 r pmtilj, X>v>[d]$e 
»li2 000 r pm<t^S<fc5*]fflI**lSo 
[0 0 9 9] X>v>@«[5)|E»Nr^ 1 8 0 0 r pm 

lcTlffc»£l*. «^S*ilEltE»l*[2l9©co-^||^-rj 

^■r^^i^^^b-TSo 

[0100] d ) »tt/WD*v hE*<^;uici5:oT^ 
Stt. o*yaET^^iX-*«ftwl*, x>v> 
»ieeHe»/U3I:SU 1 5 b. 15 c-eftlt$ns^iE[El*E 
»l*0T?»y, i--hT^-fe;H*»J*BHE»9t*«i 5 

dT*It*$tlSItS«[sHE»l*2 0 0 r pmt'Mt:ft 
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mo)tmmmt lx otfmiRt<*t. asm 5 g -t*t+ 

*g[°)*E&<D 1 8 O O r pmi Z(Dtzth. gfclBtf 

0tE^I*X>v>@ffllI5HE»(O 1 8 0 0 r pmtfcy . 

x > v > 1 oiic*iicKi:feiHiiE»tft*«fc5»jwa?ti 

So 

[0 10 1] (2) 8ft/WP^ hEA<«T-T4t. t 
cD^Tlc^oTx^v>**lE|sl*E»;1l»:tPl 5 b. 15 
c -Ci+IC* +i*ffliElallc»l***D L. C<7)*iiEl2liE*^ 
it- hT^-b^»S«BlE»3ll|[»i 5dT*Itm^H4 

S*S*l5lK»<D2 0 0 r pm^tj/bn^li, S^fflS 
«S1 5 oT*S»ffijEIsllE»A<il«*tiaH+, dO>«iE 

7^-b;HMWa>B«llltKttl*a'>-r4. zcotz&h. a«t 
g*I©$E&i*t£*i::1STL. x>i;visHE»tc*iizis 

[0 10 2] (3) ffi^W hIEtfSglCteTL* X 
>y>«jEEHK«ka*«1 5 b. 15 cTftt***l*« 
iEEItstt/1^2 O O r pmlcft**-e«T-r*i:. **lJs* 
»l**'hffla«« 1 5 e THilf BXEIlESka 2 O O r p 

m/><a« 3 Kfcy. xffffii 5 g-ettKSfia 

hT^-iz;U^j^)(7)gaiHl$E»li1 6 O O r pmt?- 

set**, catzto* mife&mmmt 1 e o o r P m 

[0103] (4) iafft, Hff/Wa^ hE^otfti 
72*AX-*a>*»fM>nt.. aitBWBKKiti e 

OO r pmlZ«fc;fc % X >V>HUe» t C tUZJfc CT*J 
[0 10 4] (5) VkfaUUy hE^%±*<*t. 

*©st%±3b<yizt6i:rx>5;>itjEiaiK«taK»i 5 

b. 1 5 c-Ctm**t*«|jEISHSIkA<*'>-r*A^ CCD 
♦*iElHHE»/l<»««IsllE»a)2 0 0 r pm«fcy*#lMH] 

I*. S'MtXiRtti 5 en**— h7**;ufflW<ottE 

[|]$E&t LTl*§M@$E&C7)2 O O r pmtfi|«?ha 
It, g&B&HlfE&l* 1 6 0 0 r pm|Z«f-+l/--**T? 

<fc S o 

[0105] (6) sft/wa^ hE*<aicK<*y. 

X>v>MlEH|B»a»:«1 5 b. 1 5cT*St3*£;ft£ 
«iEEHE»A<»S*IaHE«a>2 0 0 r pm*y**<ft 
St. a'hfitattffll 5 en*»ttt«iE[l]|E»A<a«* 

c(D«jEiaiE«(Da^iCi:ra8jt« 1 5 g-eit* 

<7>fcto, S*tBffl®*E»l*?&*!::ii*u x^vJvEUe 
»tc*xic(£i;i:T±»-r4<fc9i»l»**L*« 
[0 10 6] (7) MM£/<<f H£A<7JUcii%±jb< 
St. i--hT^-b;utt»a)«|jEHlE»i*oi:<cy. * 
*«n 5 g-ci+*3fts*- h7^-tsib«wa>B«nis 

»l*X>v/>B«@HK»a) 1 8 O O r pm£&4. C (D 
fc*, SMBflllSlcttt 1 8 0 0 r pmtfcy. X>v 



>EHe»I*1 8 0 0 O r pmfcft*«»:3«l«l*4t«. 
[0 1 0 7] X>i/>BflHHHE»Nr$ 1 6 O O r pm 
fc4LM***X«fey«t^IaHE». «*-!** 1 5 O O r pm£ 

■eTiffc»ftl*, *»B»[el*ESftlil2l9©c7)^^-c?^^ 
[0 1 o a] o*y . :(0<h^t- h7^-b;HtS*H 

te»;U*fflii 5d-CttJt*tl*»*«BllEW*2 0 0 r 
pmT?fc4f=to (i7#i) . »/hfiia«SfJl 5 o^l* 
ttlz*- hT^-b;u»l»<D»jEHI£«i: LT OtfStRS 
ft. ^KfflJi 5 g-etfjf^HS^-- hT^-tz>U*]ffil<DB 
#[e]*e& (x>y>B«EH£»NrA^&^— h7^til 
^]^O^IIEIiliE^^igc^:L/--ffl) li^lcx>y>g|i[p] 

*E&tf> 1 6 O Ofc&lM* 1 5 0 O r pmifti, C(7)tr 

«»B«lallE»l**^x>v?>B«IsllEliaa)i 6 0 
OfcSlM*1 50 0 r pmtfcy. X>v>>1 Ol*Cft 

[0 10 9] *— K7-< K;UMlSP + *— hTgjfejkMjB 

KX-f ^2 2/)<*3 0)ONfillCfcyt- 
KJUM1N t *- h 7 £ 4z JUfrjftJCDM;* * aft L X I* 4 t 
#l*. *— K7*^U*l»a«X* 5 f 1*0 N 

icfcy. x>i/>BailsHE»?1S[*gpi 5 at?ft»LfcB 

WlHl<SJSNr^e>«/Jv<IgWSPl 5 eO&Jj. 0*y* 

— hT^-b;U*|»<0*lliEliHB* (;*lt»i 5 b. 15 

c . 1 5 d -CM-* Lfcttxni£ft&tf KMDfittO)* 
/MM £**LfcffiA<»3«Bi 5gtt- h79-bJMM 
»<DB«*[h]*e»£ LT3t*3ft£o t-h7-f K 

JU*MMWWflJ5(l« 1 5 j T?l*ft» (c) tft&tL+*tz 
to. te<7>&{* (a) . (b) . (d) tftfLttZ * 

— 4 Kib««PXlRX^^701 5 kl**- K7-T K 
jMatsftRSfln 5 h-oRftiftfc*— h7Y KjuMM 

<DBSIhHe& (#1*1*1 2 O O r pm) ifa«t^ 0 Z 
(Dfcto. (a) . (b) . (d) tfjfcfiLLttlMH] 

1*. XS01 5 go&ji. o^y*— h7*-fe;u«i]»c& 

«0tE^I*^~h7^^;U$1J^(DB«(HJ$ E ^^^^ o ^ 
f* (a) , (b) , (d) A<fifctfr*t. t-K7Y K 

m<©u*ttty, ft*iBffim$E»i*^-- h7^ kjumm 

a>B«EHE»t^€»o 
[0 1 10] -«t LT. l>v>l«lsIgi»NrS2 
OOOrpmCKSL^, BIIBMBIEttttBig® 

[0111] (1) Mkfls/WQ? httA<^;uiCitori> 
«t*. Of yi6E7^faX- 5»»f*B#l*. *IJS«1 
5 j COftf* (a) &tf (b) A^ttltLttt^rto, S'hfii 

atR»i 5m(7>m^i*SEj|gp 1 5 gcofcijrtt&y. ait 

BtiDliKtt4--h79is^fl«pa)BfllDIBM (x>^ 
>B»EHS»Nr^6*-- h79-tzJUMWattiEBlSlk 

*a«Lfca> ttt*. ccoycto. a»B«is]f5»i*ji 
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o^y, »*|g»[aiK«iix>v>gffliiHi$E3a(D2 o o 

[0 1 1 2] (2) ft^/WP'V hEA<iTLtt, m 
flE*"]S»8tt«l:y«<tt&«:i>MI**Jgffl1 5 j <D^# 

(a) ru* (b) -t*t\ *fc»ft/Wp^ hJ±/>< 

5 j (Dft# (d) 3&<|JUtLftL^ 0 Z.0>tzlh* 
- h7<7*;t,$W<Dg^0*E&£fty. H**S*31eUe& 

Coii3] (3) Itft/WP-v hIE/)<»^*iJ^«[Sil 

0>3M* (a) . (b) . (d) tftiLttZtztb. «/Jxffl 

[0 114] (4) S^WP'> KIEtfOlcfcy. T^7 
-f K;HhHe» ( 1 2 O O r pm) X>v>0 
[0 115] (5) »ft/WD'V hHA<3t^±^^T 

M/WD-; hixA<a^js»sfij:y tiEiMHi* 

*IJS»1 5 j (Z)*# (a) . (b) , (d) A<fiE3lL^ 

200 r pm) x>i;>nite3»ii>r— hr-r 

K;H§IIS*T»*J»P*ti«. 

[0 116] (6) Sft/WP7 hfEA^lzx^L. « 
i*¥iJSlJ«ttJ:y ¥U^SP1 5 j (D&ft 

(a) (b) tifititiLLtj:< tt&tztb* fltffffil 5 g 

<oas*i*«^«a^fflji 5m(oai*tfty. «k*$g«(5] 

*E»l*^-hT^4z;u*iJ^CDSffllsllE»i:^:^o Ctf>/r 

*»B«EHEtti*±iM-- h7*-t?;u*iw»«B*(& 

X > v > g AHDIeS* N r b h T ^7 -tz ;U*|»0)« jE 

tii»\tmm®&&<ofc&\zmcx»*\zminL* x>v 

[0117] (7) |»f*/WP^ hE/)^;Hz3l*)±^ 

5 j O&tt (a) at/ (b) \*flL±LLtZ 

1 smotoxkt+vmi* *ng»(HHE»i*±te*-h 

»»B«EIe»* 2 0 00 r pm£fcy. X>v>0$e 



&l*2 O O 0 r pm£&&cfc5f!iW£*L6 0 
[0 118] X>s;:>gfflt[attn$&Nr£ 1 8 O O r pm 

Nr^1 6 O O r pm**lMi*;|xJ: yftlMSteSL ffl 
^l^1 500 r pm|rTlffc»^t,. ±15 <t ftftV fe -5 
CCDif^l*. hT^-tr;u«]ffll<0g»l5ltnJSI*-t 

[0 119] JU±<D«k5lcfllfiKLfc**«S»»l=cfetL 

[0120] (0>f— h7£-tr;u*n»xi*;f— hTM K 
;u*l«ur<j:y % a«ET^^iX-^a>^«f^a>p B li*, x 

[0 12 1] (2)x>i/>@«[5Hsi(SNri:^-- hT^-b 
;u*J^0)t«iEIs]lc»i:-e4fi£t-€»^— h7^t^SI»<D 
g«lHl*E»/)<»/b<7)aai51K»Namin$TI3f)<fl^«*: ? 
ICL. CCDS'b(D@«[n]$EaNaniin^Iil8lzir:-rx>^ 

hn^ftif lacoS;*: h;u^ia«(D i 600 r P 

mlcfS^L/r^T^ &^A<^^ofr^Slr*X>v>lHl* E 

hT^-t;u^|^iB#cox>^>ux^>x^^< ft 

[0 12 2] (3)*— h7-C b'JisfflMt*— h7<?-b)l> 

\z % hT-T K;HellE»^bX>v;>ga[5jfe»Nr 

>vxo^§-±/)<y/)<xA-Xicfty. i£f*;?-<-'j > 

[0 12 3] (4)t- h7^f K^ffl»(tt- h7^t;u 

tr5»^ici±^ x>v>[siK3»^-K7-< K^BIs 
^U^T-r^^T'CDrBl, X>v>[o]Kaii® 9(7X3)C0^4 

[0 12 4] (5)*- hT-f KiWMUPi:*— hT^ir^U 

^T9*i^icit-<r. r^^3.x-^g^^c^cox>i;> 

[0125] fcfc, ±Ea>S6tta)^(B"ei*. x>i;>g 
fflI°3lE!»coli^^lSi: LTx>vJ>i3> hn— ;uy>r-V 

[0 12 6] 

m i ogfflsiEii&^itKt-^m 1 @*E»ift£^f9:ic*r l 
Tisss^^is^isit, *-h7'?ii)i>mw<om<i Em® 

fE»^«'bg«@lE»STIs1bfti^ : 5icLfccDr*. m 
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>v>l*XA-Xl::i>fc£±/)<y . t— hTt-bfrfflW&f 
[0 1 2 7] &tz. *«MlCcfc*tl*. hT'f K;U*I 

^com 2 §s(g]iE^^ts^^^m 2 g«isitn»#jfflj^i5 
- h r <7 -tz ;u*jw * h«f left 3 c t *<-e # h £ => \z ts. 

y. ^-hr-f Kimmsma-cftofesftirtt:^. * 
*B»*rx>e;>|5iK»A<±»^^^9Mwa:4x*^# 

<Dx>^>tDnfc#±*><yj!)<XA— Xiefcy. Sf^^^r — 

[O 1 2 8] h7-f KJUWWfc 3j— h 7 ^7 -tz 

il/«llWSB«plcftiLS(D-C. t-K7^f K;U*IWS*a 
T'ftoH^lrtt^, x>v h7-f KJWW 

[Si] *^<D-Hjte^ffiiCc*:^?AS*>3^<;ucox> 
v £ ^-r i r- & -5 o 

[12] m^ \z^TteJ£tf^y\zim£ntzfr%W:RXS 
7*^iX-*t^-r»EEttBT?fc*, 

[1213] **sHo>x>e;>»(»asii$»iiLfcaffii/3 
* ; kd n a ^ 7jk -ri x*& z> a 
[14] H2ic*Lfca«»y»p#a>iiff/Wp^ h** 

[15] B1 irjF-f=J> ho- ^0*Q^SffcCD?*>, ± 
[16] 11 lC^*Tzi> hP- 7(0toS«te<D9*». ± 

[17] i5iz^-r*-hr^-feju»e»[p]e»;H3i:» 



[18] l7|C7F-r^— hT^-b;u»SX|5HEJS;»«ffl 
0)*/hgffl®te»*ltt^r^fcy>(7)x>i;>i5iK-- h;u 
?*#tfl-cfc£ 0 

[19] **W(D-*Jfi^!BU<fc4x>y>*|ffliSS«a) 
[*HI<7>iftiB] 

1. 2 ;E&E#>:7 
5 

i o mnm 
1 2 mmmmm. 

15 => > h P — 7 

1 5 a X>^>@»[ol$Ea;1l^:$fi 

1 5 b T^^zLX-^aftlr^^X^^^ffliElHliE* 

mm 

1 5 c 7^^3.x-^ft»|-cfe^x>i;>aiElHHK» 

1 5 e ft/Ml&Kffi 

1 5 f h7**rJU*JW»RX-r 

i 5 g Xffft 

1 5 h h7-< K;HsIK»gftSSP 
1 5 i x>v>>&*(s]te&ia5£Sfl 

1 5 j t-h7^f KJMMMMftHJM* 

isk t-K7^r kjhaw**?* -< ^^sp 

1 5 m fi/hiiaa«a5 

2 o x>v^=3 ^ hP--;u2V-v;u 

2 2 ^ — KX*< ^ 

35-37 mttms 

3 8-4 4 m^UO y hSS 
50-56 72^a.X— £ 

7 3, 7 4 J£2l-tr:>-*— 
7 5, 7 6 E^ir>-y— 
7 7-81 li^j-tr 



[13] 



102 
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[B4] 



40Cbx=^ j 



37 36 15 



i i m 



(MJ2)(S»I) 




fnlh7< (TTT}-73 
(TswJmi [7agV -t? |7auK 78 

<<<oyY£ 'Hov^ff '<<o 7 V5 



itf inn 



[H6] 




(a) ^rifti^o, j-E< 

(b) tf^^fcjfSP^-f o.y »-S<2]g2ff 

(c) *-YTi K^SW on 



mi] 
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1 J 5 



SW on 
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18] 



[H9] 



hu^ (N-m) 




(rpm) 




(72)JfeW# gffi ^3 (72)^B^# c^tf pgij^ 

»**±;TMi»lIiT650*tt a±Lm&& 3?«»±5«rtj«ittBT650#tfe Bl^ttflltt 

(72)3§Bfl# Rft F / ? _^( # ^ ) 2D003 AA01 AB06 BA01 BA05 BB07 

3£^m±;$rfT#;£»T650&tfe BJxJt&f* CA04 DA03 DA04 DB02 

5£#*±±;$Xi§rt 3G301 HA02 KA07 KA10 LA03 NB02 

NC01 ND02 NE17 NE19 PE01A 
PF11Z 



